Abstract. In this paper we show that the simple closed curve cannot be obtained as the inverse limit of an upper semi-continuous multivalued function from [0, 1] into [0, 1].
Introduction
A continuum is a compact connected metric space with more than one point. We denote the Hilbert cube by [ When M is the graph of a continuous function, lim ← M is the usual inverse limit. In this case, it is well known that the continua that can be expressed as lim ← M are exactly the chainable continua and, even for very simple maps, they can be extremely complicated; see for example [1] .
Generalized inverse limits were introduced by W. S. Mahavier in [4] , where he proved some basic properties and offered several interesting and illustrative examples. Generalized inverse limits are the natural notion of an inverse limit (or, in category theoretic terms, the limit) in the category whose objects are topological spaces, and where an arrow between X and Y is a closed subset of X × Y , both of whose projections are onto. Even when these objects are very natural, they do not seem to be specifically studied from the categorical point of view.
An important problem in this area is:
Problem. What spaces can be obtained as lim
M is m-dimensional. In his talk in the Spring Topology and Dynamics Conference, 2009, Van C. Nall remarked that "It is not known if there is a one dimensional continuum that is not homeomorphic to an inverse limit with a single set valued function from [0, 1] to [0, 1]. We will discuss some facts about a leading candidate, a simple closed curve." Later, in the Third Workshop in Continua and Its Hyperspaces, celebrated in the city of Toluca, in México (July, 2009), Van C. Nall gave a series of talks in which he showed several interesting examples and discussed his ideas about the problem of determining if a simple closed curve can be obtained as lim 2 . This paper is the result of the discussions we had in this workshop, and the author wishes to thank all the participants. In particular, he wants to thank Professor Van C. Nall for transmitting his experience and expertise on this topic.
In this paper we prove that there is no closed subset M of [0, 1] 2 such that the projection of M in both coordinates is onto and lim ← M is a simple closed curve. A finite graph is a continuum G which is the union of a finite number of arcs, each two of which intersect in a finite set. The following problem is open. 
Two auxiliary results
In this section we present two results that belong to the area of uniformization of functions. The ideas of the proofs come from the paper [6] .
Let N be the set of positive integers. Given n ∈ N, let P n = {0, 1, . . . , n}. 
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Proof. 
By the connectedness of L, there exist n ∈ N and points ( 
Notice that h is a well defined continuous function such that h(0) = 0 and h(1) = 1. Thus we can apply Lemma 1 and obtain m ∈ N and functions α 1 , β 1 :
Since
It is easy to check that, for each i ∈ {0, . . . , n − 1}, |α(i 2 ((x 1 , x 2 
Main result
Since π 1 (γ(0)) = π 1 (p) = 0 and π 1 (γ(1)) = π 1 (q) = 1, we can apply Lemma 2 to the maps π 1 • γ and π m • σ and the number δ, so there exist n ∈ N and functions α, β :
Consider the function ϕ : P n → S given by
, 1]). Then J is a subarc of S with end points γ(
Consider the natural order < on J such that γ( Given
This contradicts the choice of ε and proves that Claim 1 holds. Let ε > 0 be such that
, 1]). Then J is an arc. We consider J with the natural order < for which γ( Consider the functions ϕ : P n → S and ψ : P k → S given by ϕ(i) = (π 1 (σ(β(i))), . . . , π m (σ(β(i))), π 2 (γ(α(i))), π 3 (γ(α(i))), . . .) and ψ(j) = (π 1 (σ(η(j))), . . . , π m (σ(η(j))), π 2 (σ(ζ(j))), π 3 (σ(ζ(j))), . . .).
